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# E:. BN RABTFEBESLFIIES L, RGP EH LI XUTE Aquilariae Lignum Resinatum K& FIE
RV 72, BAEME— PRSI ER I RIE S IR T 2008 k. BE WERE 7 A FZ . 2 MBIy =
38 MUTEIEMAFE S, RASAEE-FIEEH (gas chromatography-mass spectrometry, GC-MS) FAMNT HALELA K, FHF]
FH EF SR B B AR B S AR 8UE B . 22618 F 85343 #T (principal component analysis, PCA ). it /) —3- #1557 (partial
least squares-discriminant analysis, PLS-DA) & IE2 fiids /)N — - HI 773 #7 (orthogonal partial least squares-discriminant analysis,
OPLS-DA) Xf ZIREHR AT R, &R GC-MS 7 M R WA FE M I EZ R R . DUHIRRE . E Ak
FRFD 2-(2-2K 238 il . i A E R E MR (variable importance projection, VIP>1) g 2-(2-7K 238 (Bl . 6- FF 45 -
2-Q2-FKCE)OESE 7 PR RS . WL T S R R 1 PCA S5 R IR, BRBUH S DT & R AR R (07 Hh B By
IRREATORHK: PITEESLA) OPLS-DA FIRIBARPEREIL S, P I R =0.839, R¥=0.794, 0*=0.572>0.500, $ZHJ73
FIRERL R2=0.790, R¥=0.647, 0*=0.633>0.500, A BOGUIERGIMMAT . &8 I 7 S o A5 5 GC-MS
JR53 3T AR, ESZIE G HEW BE MR S M DT A RS BRI 2 5, IR T SRR, DRI R 4 SR S 4R
BT =P ATEERET T
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Identification of Aquilariae Lignum Resinatum essential oils from different origins
and extraction methods using electronic nose combined with chemometrics
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Key Laboratory of Modern Preparation of Traditional Chinese Medicine, Ministry of Education, Jiangxi University of Chinese
Medicine, Nanchang 330004, China

Abstract: Objective To systematically analyze the differences in volatile components of Chenxiang (4Aquilariae Lignum Resinatum)
essential oil (AEO) from various origins and extraction methods using an electronic nose combined with chemometrics, aiming to
establish a novel method for rapid identification of AEO origins and extraction processes. Methods A total of 38 batches of AEO
samples were collected from seven major origins using two extraction methods. Their chemical compositions were analyzed using gas
chromatography-mass spectrometry (GC-MS), while overall aroma fingerprint information was obtained via electronic nose. Principal
component analysis (PCA), partial least squares-discriminant analysis (PLS-DA), and orthogonal partial least squares-discriminant
analysis (OPLS-DA) were comprehensively applied for pattern recognition of multi-source data. Results GC-MS analysis revealed
that the common major components in all samples were benzylacetone, agarospirol, dehydrofuranone, and 2-(2-phenylethyl)chromone.
Seven key differential compounds, including 2-(2-phenylethyl)chromone and 6-methoxy-2-(2-phenylethyl)chromone, were screened

through variable importance projection (VIP > 1). The PCA results of the electronic nose response values show a good correlation with
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the origin or extraction method of AEO samples. The established OPLS-DA discriminant model exhibited excellent performance: the
origin discriminant model achieved Rx*> = 0.839, R¥* = 0.794, 0% = 0.572 > 0.500, and the extraction method discriminant model
achieved Rx* = 0.790, Ry = 0.647, 0*> = 0.633 > 0.500, which can effectively classify AEO samples. Conclusion This study

successfully combined the rapid identification of electronic nose with GC-MS component analysis, which confirmed that the combined

strategy could accurately identify the extraction method and geographical origins of AEO, and clarified its material basis, providing an

efficient and reliable new method for the classification and identification of AEO.

Key words: Aquilariae Lignum Resinatum essential oil; electronic nose; chemometrics; origin; extraction method; GC-MS; principal

component analysis; partial least squares-discriminant analysis; orthogonal partial least squares-discriminant analysis; benzylacetone;

agarospirol; dehydrofuranone; 2-(2-phenylethyl)chromone; variable importance projection

DUERNEEREY E RS Aquilaria sinensis
(Lour.) Gilg S ERARHAMN, ZrpE. HA, B
FE R AR EZHIEH C ARG R L T HR S
Mo FAERACEAN, FalsfE (RERNFD) hok
Hylh Em?, R Ha b =an “&he 7
2, CHEARSR) R Egic s 7 UTA = H PRk,
DR AIR0, PIEAMIT &, VEROR, "RE. =, 3
ML H L EZ, DhRRATAURR. R, g
Wi, Il PR HS T IR K ol i I MKl
R 2 EEREN . BARHT R R, R MR U
R R AL —, HFEAETHEL, &
Fii KO RSr, BRATHIR. IR, 55F
ok 26 v DL R R 7 0o i I RV 4K T R 5 22 i 24 2
TEPEES, RIS 2 HAME SRR 'R
At b AU T S AT DB RSN (Aquilariae
Lignum Resinatum essential oil, AEO) )l AETAR
52 H RIS S 1R BT 2R 520

EHT, B0 UTE RS ) 73 b 7732 32 TS
HH I (gas chromatography, GC). ML HE- 5 it
IEH (gas chromatography-mass spectrometry, GC-
MS) SR BT HR -1, X 8677 77: B REAG 1 2
Wt By, AR K SR AT H AR, H
SIFTRE K . AR, P AEAE AR, KRl b
FRA C NSRS 8 “SIRIBLUTEIAR” 1)
HLF 5, SRR U213, 2 A IR I AU\ AL
I FH AR A [ 2 BB 20 00 A5 o ) AR R A B ik
TP TR B SR04, SRR TR
REUS-190, - rh 2 g (20221 A i 12325 Z 40
B URHE R VRS I E I R, B, @i
H, 7 S5 88 ELA A% SRR A1) T A PR S8 S0 s it A
ATRIVEAT, R T 5 8 A ot A B (20,
TR AS [RIRE i A SUAE B AT X Le o #fr, Fmrissd
REEFIFHE B HARE, 45 A TR 7000
RFFE it BEAT 78 A E BIFNET, 5 NARECE PPN

AHLE R PR e (. X B2 SERSR A PEN &Y
B S N AN [E] P MU B AR U, R &S & T4y
M (principal component analysis, PCA) Flfffz /N —
e - #) 7 43 1 (partial least squares-discriminant
analysis, PLS-DA ) X A [F] 77 #l [ 45 M R oy 22 Sk
AT, SR ER, A S 6 -5 %
( headspace injection gas chromatography-mass
spectrometry, HS-GC-MS) Bt& HL1 & RERIFIX 7
ANFEFHEE . /15 PNa M HS-GC-MS. th2E
BT R E IR, H4EE PCA MIEARL
i 55 /N — 3 - #1534 H1 Corthogonal partial least
squares-discriminant analysis, OPLS-DA) XL #r
VR R FE AR A RSO HIHT . SRR« B Sk
A4, JLEE 112 FHERMERCY, Tkt 7 Fh
ZEFRER (a-JRM B- IS, W&t
SR TR, BREE LIPS 4 A% B e AR B 2 =
(P<0.05), 2 MUIEFEK (P<<0.05), HLF&alxt
FERAE BT HEAT TRIE 73 S0 30 o

AT, K SHER RGN T X 0l
i T B R 5 $2 O N AR IR . R
HA, - S R A% PRSI OORE i PR BRSO AE B, (RS
o A8 HME DL BB B 3 300 98 2 S 1) Bk AL
5, TCIREESL “CRR-Ar T 2 TE] N AE SRIRBO,
R, ST S P A A S GC-MS Ik
HERL AT 3 HTRE 7T, IRES Gt B AT 2 480
fifebiT, AR — PP 5 D 5 T RS I 73 2R 5 )
VOB g . BT, AEFTICER T oRE 7 ANAE
My 2 Fh SR [KZE M (steam
distillation extraction, SDE) 5l Ilfs 5 i 26 B ik
(supercritical fluid extraction, SFE)] [ 38 #tiT#&
R, BCEIE T RS GC-MS HR, Ji4h
# PCA. PLS-DA J% OPLS-DA 54k 2T &4 071k,
B ER FUA A 77 1 5 32 U7 A PTE A i Ak S
Wity Z 5, Ik IF 4 S O ZE R SR K
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PERCT, RUTE R B 70 25 5 RS At — A T4k
SR R IR R S AT B T
1 UESHR
1.1 &8
7890A/5975C B AH (A i- i i e A AN, € %
TSR AR AT ; BSA224S-CW R TR, 4%
Z AR A (dbn) HBRA R Super Nose Y
&, SR aRA .
1.2 #fm
AR IR 38 MUTERMAE S, H4HE R
W 1. PR B R P E R, RER
RE AR, ROHZE. BRAREIL 7 N, $RE
77 V45 SDE 5 SFE. FrAfrmW A s )E, ¥T
4 CHAFTECIRAE, FHARIRI 5N S1~S38.,
2 FAMER
2.1 ET GC-MS HEARRAEFMERPEL MR
vaa kil
2.1.1 GC-MS &l HCEUTERG AL % 100 pL,
3N 10 mL B, INJo/K SREE R, oK
FRENME /K, KA 0.22 um FIRLFLIEREIES, S8k
BRI & o
KH GC-MS VEXT AT B R, GC 4
T 1 EEHERH A RRAIRES EEE
Table 1 Information on origins and extraction methods of
AEO samples

5 i RO S i RO

S1  "WHE/"%  SFE S20
S2  WE#E  SDE S21
S3  HFHEAH  SFE S22
S4  HFEH#ERE  SFE S23
S5 WE/TA&  SFE S24 w4 SFE+SDE
S6  HE/"%&  SFE S25 W EJ"A& SFE
S7  HEITZ  SFE S26 HiZE  SFE
S8 WE#E  SDE S27 it SDE
S9 HEH/TZA  SDE S28 H [ SDE
S10 #E/"4  SDE S29 HHE/J"A SDE
S11 HEH/"PE  SDE S30 H [ SDE
S12 W[E#E  SDE S31 #E/J A& SFE
S13 SDE S32 #E/J"A R SFE
S14 W[E#E  SDE S33 H[EJ %4 SDE
S15 WE#gr  SDE S34 [EH/"PE SDE
Sl6 ZHt SDE S35 H M/ 4 SDE
S17 #=H SDE S36 EiEF SDE
S18 WE#E  SDE S37 W EJ"A& SFE
S19 WE#E  SDE S38 W [E/"%4 SFE

HE %4 SFE
HE %4 SFE
HE#E SDE
HE¥ER SDE

K Agilent HP-5MS (30m X250 pm, 0.25pm) F
A ERE, P4 He (99.999%) NE/S, HEFE
& lul, 29t 10 0 1, AFAE 1 mL/min, iR
FEF: WIURIRE N 60 C, f&£F 2min, LA 10 “C/min
FH2E 140 °C, FLL 1 C/min JFZE 180 C, ¥ 2
min, #J5LL20 C/min 7+ 300 C, f#£F 10 min.
MS Z%AF: Bl B 15, HTFEEE 70eV, B FIREA
230 C, itk PUMATEIE 150 C, AR E 250 C,
WAIZEIR 3 min, BEAREACH SR, HRCHE
m/z 30~650.
2.1.2 RSN BUTER WA, &R
“2.1.17 TUR ZARR, FER A NIST 17.0 57 1 24
PSRBTy . SRR, AEHL, $EEOT
IFE S A oy B IR K 22 57, 38 MU R A
FEHA R AR PUEIRRE . 2 Sk IR
A 2-2-FR L H) ], AR LA FEAS [F] (17 1
FHIREL T BB 22 e . 38 ANUUE RS IR & T
AoSEhEmmeEitEILE 1, RS,
R RAIRE S, GC-MS B 70 45 S 2 2.
3 e
2.1.3 BT R ME R A [F) U0 A R IR
PLS-DA

(1) 2T PLS-DA i i A [\ 7=t T 2 A R i
(2R RENEY): HE 2-A FI5K 4 7T A1, HL65
1R VIP> 1 RS ZE S LAY, 250 2-
(2-7K L L) i, 6-F A FE-2-(2-2K 258 (il 3,5-—
FHARHE-1,2- 425, 2-[(2S,4aR)-4a,8- - H %£-1,2.3 4,
4a,5,6,7- )\ A 25-2-F1H-2- « (2Z,6E)-3,7- - F #£-9-
(1-F LT 2, 38)-2,6- 3028 —J7-1- . 6,7- - FH A8 Fk-2-
Q- LE B, PIEFIREE . 2-4-HEER O E
By (+)-y-F U EE . FRARER . £ 2RI, R
SELh SR AN [F PR AR 22 S R AL S

(2) T PLS-DA i AN [RIFE B T & ks il
FES 22 SRR AL EYD: ATTIE 2 Fhigior (0t
TR MAE S 22 IR LAY, ST GC-MS HiA
RS U 2 1 B A WAL E AT PLS-DA, JfiEid AR &
FEMHGY (variable importance projection, VIP) {H,
5126 H R RE AR 73 DT R OR ) OG22 A& 4 (&) 2-
B A% 4). VIP i PLS-DA #ii7 &I #5158, VIP
TEBRR, R R ZON FEAR 7 S DT o,
VIP KT 1 BRI R EERX A E. i
10 B VIP>1 bR EMEZ RS, 2508 2-
Q-K LI . 6-FHEIEL-2-2-K LI e, 1A
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Fig.1 GC-MS chromatogram of 38 AEO samples
*2 RKFRWABFHBERE GC-MS 217
Table 2 GC-MS analysis of representative AEO samples

o Lt/ N o AE) 5 570 50 %
Fl [E353 i AL/ P CASS 53 13 Sl s34 36
75 B I 1 5.56 JKHIEE C7H6O 100-52-7 0.236 0 / 0.3191 / /
2 9.86 FEAEH CioHi20  2550-26-7  0.4993 3.4889 04974 13644 0.5783
3 1118 3-ZENIRH CioH1202  103-25-3 / 0.1249 / / /
4 1675 TEEFENE CiiH1402  104-20-1 / 0.9473 / / /
5 2612 34-"F3-6-ZIEHEF  CiHiuO  2219-78-5 / / 12528 0.6356 /
6 2820 LAWK CisH220  19598-45-9 0.7973 5.760 0 / 59904 10.8456
7 4747 1,5-T I3 Ci7HisO  5396-91-8 / 0.660 0 / / /
8 5496 1,5-"FKIER-1-04-3-B] Ci7HisO  62510-08-1 1.3664 0.462 8 / / /
JEWiERZE 9 11.94 Z CioH2002 334-48-5 / / / / 0.760 6
10 40.19 FEAEER Ci¢H3202 57-10-3 4.079 6 / / / 6.953 3
11 5385 g CisH3402  112-80-1 2.032 6 / / / /
12 53.84 img CisH3402  112-79-8 / / / / 1.868 6
13 5436 TflifgRz CisH302  57-11-4 0.598 7 / / / /
14 5450 TR CisH30; 60-33-3 0.701 4 / / / /
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F2 (&)
e r o R N " N o FEXF IR 5 50 %
A LLEC AR CASS $3 sI3 S31 S34  S36
fEAmE25 15 1239 B-M & CisHas  515-13-9 / / / 0.7830  /
16 1430 g-Hi 2/ CisHa  22567-17-5 /07176  / / /
17 14.58 B-AZM-Id CisHa  17066-67-0 /03330 / 02990 /
18 15.12 =& B-ULA W CisH260  5956-09-2 / 0.77183  / 02759  /
19 15.33 KIREM G CisHas  15423-57-1 / / / 06645 /
20 18.50 o-[1E % CisHyo  21391-99-1 /04236 / / /
21 18.52 K& CisH4O 515-20-8 / / / / 0.649 1
22 19.66 g1 BT CisH260 1209-71-8 /28092 / 5.6356 2.8060
23 19.84 PLFEIZHEE CisH260  1460-73-7 03603 3.7608  / 23185 2.7377
24 20.47 A fE CisH2s0 473-15-4 08744 / / 37086  /
25 20.57 HE CisHae  17334-55-3 14986 65128 /103326  /
26 22.69 FEARE CisHxsO 23811-08-7  0.2834 1.353 1 / / /
27 29.99 o-KEE CisHzs0 65018-15-7 / / / 0.9274  /
HHEEZ 28 28.69 2,3-"&A-1,1- R HE-1-FE-1H-Hi CisH2Si 61141-63-7 /21388 / 1.9250  /
BRI 29 57.07 2-Q2-FK L3R Ci7H1402 61828-53-3  16.2959 0.223 5 37.7687 0.3197 0.3053
30 58.38 2-(4-HAEIE A 23 (i CisHi603 92911-82-5 / / / 0.3070 0.1785
31 58.98 6-FA&HJE-2-(2-4 2.9 ) R CisHi603 84294-89-3  10.6635  / / / /
32 60.90 6,7- H A HE-2- (R £ )t i CioH1s0s 84294-87-1  3.5408  / / / /
Fig 2 33 57.85 AR R _(2-44k) O C24H3304 117-81-7 3.38390.7190  / / 1.4517
34 59.24 XK ZHIR —SE C24H3304 6422-86-2 8.1948 / / / /
Mk 35 58.79 y-4 B C2oHs500 83-47-6 0.5256 / 05661 / /
36 63.29 T8 C2oHisO  83-48-7 02765 / / / /
37 65.87 5 {§-4-J-3-F C29Hss0 1058-61-3 05770 / / / /
HAth 38 16.35 4a,5- - FHE-3-(F-1-4-2-75)-1,2,3, Ci1sHu4O 61847-19-6 / / / / 0.6329
4,42,5,6,7- )\ E25-1-B%
39 16.54 R % CisHas  59742-39-1 /02539 / /
40 16.64 (5R,10R)-10-H J-6-TF H £:-2-(1§-2- CisHa  28908-27-2 /07187 / / /
TV K [4.5158-7-0%
41 18.43 Ml CisH260 489-86-1 / / 08205 / /
42 18.68 1,10-— HE:-2-F M WIA[4.4.0] CisHa  997214-09-7 /06591 / / /
%8.3.5- )%
43 19.13 (R)-3,7,11-=FH1FE-1,6,10-+ ZF = CisHxO 17430-12-5 /03098 / / /
Ii-3-%
44 19.20 FFgn iz CisH260 117066-77-0 /46979 / 29343 3.6841
45 20.04 dI-F K AR CisHa  26783-22-2 04667 / / 3.5502 /
46 21.22 (2R,8R,8aS)-1,2,3,4,6,7,8,8a-/\ Fa,0, Ci1sHaO 20489-45-6 / / / / 13.1300
8,8a- U F Jit 228 H i Ik -2 - TA B
47 21.22 ZHERHE CioHis  33991-29-6 /63904 / /
48 22.95 KM CisHas  475-20-7 / / / / 5.8257
49 24.98 EAS TG G CisHaa  4630-07-3 / / / / 14716
50 25.55 3-FRNFEIRIE-2-T J5-1-BF / 997176-23-5 /54464 / /
51 2597 )\A-1,1,44-P0 32 3b-F HF-3bH- CisHasO 74842-43-6 / 14644  / / /
I3 IE[1,2]5R-7- 1
52 25.99 HhgikbE CisHx  154098-14-3 / 0.8039 / / /
53 27.80 3,5,6,7,8,8a-/NE-4,8a- ~HJE-6-(1- CisH220 1000188-66-5  / / / 0.6421 1.5281
R 3L 2 45 35 )- | H-25-2- T
54 59.42 fAR)G CsoHso  111-02-4 / / 08305 / /

“17 FRIRAKE HBULAL EE <90%.

“/”” indicates the component was not detected or its matching degree was < 90%.



< 4140 -

F8 B 2026F6H £57% BUY  Chinese Traditional and Herbal Drugs 2026 June Vol. 57 No. 11

®3 BIEFNUESYNENSE

Table 3 Relative content of various compounds

K9 MXMEEEE % | KN MRS ETEE%
FFEB 0.1308~6.3904 | 2L 0.048 6~53.346 5
AEWIRZE  0.1334~6.9533 | HEJE  0.1249~8.1948
M52 0.0932~15.5127 | #5FEE  0.2502~1.254 7
HHUEER  1.4060~2.1388 | Hflh  0.3385~1.5462

“RER S EER” HRTE 38 AL R, R IRITA e a AR
B2 MK R/ MES R

“Relative content range” denotes the minimum and maximum values
of the sum of relative contents for all compounds within the same

category across 38 batches of samples.

A 5

VIP {8

WRIREE . (B 6,7- A 3E-2-(2- 9K 255 )t i
(H)-y-H% I B . DUAIRRE . 2-[(2S,4aR)-4a,8- — H
%£-1,2,3,4,42,5,6,7- )\ Z5-2- BN -2-F 3,5-—HH
Fe-1,2- AR KRR, 4R N TS E R
G, DBORRRIESE . AHBRERFIRESS, XL
KA AR BT T RS 2 7 45 R 1
EY.

SEAE 2 Mk 4, AEFEHL A RIS
DUBEREMFEAR S, 2-2- R 25 (. 6-F 4 HL-2-(2-
OO 2 N OERZE RS, BI9nt 53 45 SRR

VIP

aa bb ii hh pp ee gg 1 ff jj cc qq kk dd rr

5%y

aa bb cc dd ee ff gg hh ii jj kk Il mm nn oo
Joy

aa J 2-(2- K LE) B bb Ny 6-HEHE-2-2- K L E) B co NEZRMER; dd NEE: ee N 6,7- HIAIE-2-Q- K ZE) G/ T (+H)-p-H
MEE: gg AUIFIREE: hh N 2-[(254aR)-4a,8-— HIHE-1,2,3,4,40,5,6,7- )\ AZE-2-2E 1 -2-B: ii O 3,5- HIRUHE-1,2- 25 i WARIFER: kk
KHREARRATAND; 11N 2-4-TFEEHK 2 ) 8 mm NIE =K on A REENE oo AFEARRE: pp AQZ6E)-3,7-—FHE-9-(1- TR Z
H)-2,6-F058 T M-1-BH; qq R IR A oA

aa is 2-(2-phenylethyl)chromone; bb is 6-methoxy-2-(2-phenylethyl)chromone; cc is (4aR,5S)-4a,5-dimethyl-3-propan-2-ylidene-5,6,7,8-tetrahydro-4 H-
naphthalen-2-one; dd is calarene; ee is 6,7-dimethoxy-2-phenethylchromone; ff is (+)-y-eudesmol; gg is agarospirol; hh is 2-[(2S,4aR)-4a,8-dimethyl-
1,2,3,4,4a,5,6,7-octahydronaphthalen-2-yl]propan-2-ol; ii is 3,5-dimethoxy-1,2-dihydronaphthalene; jj is n-hexadecanoic acid; kk is longifolene-related
derivatives; 1l is 2-(4-methoxyphenethyl)chromone; mm is 1,3-dimethyl-benzene; nn is 4-phenyl-2-butanone; oo is hinesol; pp is (2Z,6E)-3,7-dimethyl-9-
(1-methylethylidenyl)-2,6-cyclodecadien-1-one; qq is isopropyl pseudoguaianolide; rr is B-eudesmol.

B2 &T GC-MS 4R PLS-DA MIARE~HE (A) FMARRMAR (B) MEHEBHAR VIP 734
Fig.2 VIP analysis based on PLS-DA of GC-MS results for agarwood essential oil samples from different origins (A) and

different extraction methods (B)
RANZEREASY, WO EYRETT SRR R 0 B CRRHE, B8 14 MEK
AR I 7 S E A% AR SRR o o R AR RT LA e AR il o AN TR R 73 iR ok, AR

22 HBETFERNSHESHF

2201 TR SRA BT ST A
TR BEAT YA - BX 30 pl 35 KM T HERE R
BEAARRA N 0.6 L/min, &FANEE 201 KR 7]
N120 s, ARERES HIEYET RN 180 s, BT AR T)
14 MEIREE (NT~N14) {03 NAEEHE, SR
aCPATIGE 3 4, HT R 14 MERERTIMERES L
R 5 R FEAEEHE T N Origin 85, SIMCA 14.1
AR Origin 85 il /E TR 1A B, X B i SRFRAE
HHATLEE VP, R SIMCA 14.1 B A:#E4T PCA I
OPLS-DA.

222 T BRI AR HAE AT DTE RS
LS E 2 A5 % P N il % s SR X e sl

P SAE AT 20T, AP R RRIE A B S H P H R
PR IEIAT B . I AL A B SRR R
TIEE, 45 R ILE 3, ASFIGUR R IIAR 5 ) HE - S
NAE ZE T TS SR WL 6. X ARG TEAGHRE i T
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Table 4 Key differential volatile compounds screened based on VIP values

VIP{E
K & 7 S 44 A /% - B
HeTd tEM4F SPIAR T B /% b A FETTHR
Bk 2-Q-K2E)EMW 0.048 6~53.346 5 2353 6 4.1318 #H SfEAE T-SFERE M

6-F L -2-(2- % 7.3 ) (L

6,7- " FHEIE-2-2- K 2F) Bl

2-(4-FABEOR 2 86 (s
iR 2k

VU IR

()-y-RE2 -y B

(2S,4aR)-2-(4a,8- —F JE-1,2,3,4,4a,5,6,7- )\ E 25 -2-F8) N 2%

HE

i

3,5-ZHEIE-12- A%

(2Z,6E)-3,7-— F1 E-9- W 53 T B 34 58-2,6- — I~ 1-Hi

Pt
K

2.7790~20.513 3 23498 2.2332
1.794 6~7.1458 1.5312 1.4092
0.3070~11.4608 12806 -
0.797 3~10.8456 1.1348 2.0466 T fSfF7E T SDER M
0.3603~6.8091 14869 13741
0.4753~5.6356 12447 13907
0~0.705 6" 1.6978 13725
0.0934~155127 — 14876
1.0385~18.901 8 1.1820 1.0419 SDEREf T I & &
0~0.850 0" 1.753 1 12585 7EHEGRIFES P
0.8049~5.0529 15465 - HIKE&EE

“27 FOREZAER T VIP H<1; A B B A .

“~ indicates a VIP value < 1 in this model; " denotes estimated values or single-sample detection values.

®5 BTEMERSEMET N1~N14) RIERERER
Table 5 Electronic nose sensor arrays (N1—N14) and

performance description

IR A% LIS R thEWRk
N1 FH&EELEYE N e
N2 HEMLED. KO TFHEE| N9 ARE
N3 B N10 PR
N4 FHHUER ANk 2 NIl #ERMEEILED
N5 . fek NI12 itk
N6 EE. ZiEk N13 %%
N7 R E AT R N14 B, sk
N1 -m- S1 -v- S20
N14 N2 -o- S2 -+ S21
-A- S3 - S22
N3 v S4 - 823
- S5 -e- S24
~4- S6 -+~ S25
- 87 -o- 826
NI12 N4 -¢- S8 -o- S27
-*= S9 ~-+- S28
- S10 -<- $29
-2~ S11 -+ S30
NI11 N5 -- §12 -~ S31
=x= S13 -1- 832
-+ S14 -=- S33
- - S15 - S34
S16 -4- S35
-m- S17 -v- S36
N9 N7 -o- S18 ~+- S37
N8 -4~ S19 —«- S38

E3 38 NAEEhERNEFEEAE
Fig.3 Electronic nose radar map of 38 AEO samples
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F6 AEHMARHEMA N AERHMFRERTEER~RE (N1~N14) ERIIMELE (X +5)
Table 6 Response values on electronic nose sensors (N1—N14) for AEO samples from different origins and extraction
methods (X £ s)

M J57 L.
N1 N2 N3 N4 N5 N6 N7
HEHEE (=13 0.209+0.1174V 0.186+0.107 0.011£0.002 0.185£0.160 0.138+0.083 0.129+0.056 0.036+0.025
FET R FH (n=18) 0.137£0.0804 0.184+0.106 0.01040.001 0.142+0.119 0.14040.078 0.140+0.051 0.030+0.018
HET (n=2) 0.164+0.042  0.200%0.023 0.00940.001 0.14340.031 0.15540.013 0.160+0.049 0.033+0.010

7 1

K (n=5) 0.102+0.054V  0.12440.035 0.01140.001 0.093+0.039 0.091+0.024 0.091+0.019 0.021£0.005
M J57 L.
7
N8 N9 N10 N11 N12 N13 N14

FEERE (n1=13) 0.40840.243°
FETE, FE (1=18) 0.254+0.1828

0.11240.057 0.096+0.062 0.1341+0.078 0.172+0.124 0.125+0.083 0.024+0.010
0.118+0.056 0.08110.056 0.13740.073 0.14440.113 0.11140.074 0.02240.002

FETTE (n=2) 0.232£0.057 0.138£0.048 0.083+0.028 0.149+0.018 0.135+0.048 0.101+0.030 0.024+0.003
REW (n=5) 0.210+0.140 0.073+0.020 0.056+0.024 0.089+0.022 0.100£0.041 0.08010.023 0.022+0.002
BT R
N1 N2 N3 N4 N5 N6 N7
SDE (n=23) 0.19440.094" 0.180+0.082 0.011+0.002 0.164+0.122 0.133+0.064 0.131+0.048 0.033+0.019
SFE (n=15) 0.105+0.076" 0.174%+0.120 0.010+0.002 0.129+0.133 0.135+0.088 0.130+0.058 0.028 +0.021
S5t R
N8 N9 N10 NI1 NI2 NI3 N14
SDE (n=23) 0.378£0.206* 0.1140.047 0.0910.047 0.127+0.061 0.158+0.096 0.114+0.065 0.023%0.007
SFE (n=15) 0.180+0.147* 0.1071+0.063 0.070+0.063 0.134+0.082 0.1314+0.125 0.106+0.081 0.022+0.002

R P HARJEARERA R SRR e “ARIEIITR 8 AR 80N, SBRFEERITES (ANOVA) KH Rkl (LSD k), A %ESR:
BRI E L (P<0.05): A0 T N1ALERGS, HEEMASTETAR, FBEAAREER, VRN T NULES, PElEAS R
WAHARFZELESR: R T NS ALEG, PEgHASTET R, FBAMLEGEEER: "RRXT N1 2%, SDE 5 SFE AMLLA R
EVER, FORNT N8 16/&4s, SDE 415 SFE HMLLA R ER.

Different symbols marked after the data in the table denote statistically significant differences (P < 0.05) between groups within the “different extraction
methods” or “different origins™ categories, as determined by one-way analysis of variance (ANOVA) and post-hoc tests (LSD method). For example: £
indicates a statistically significant difference between the Hainan, China group and the Guangdong/Hong Kong, China group for sensor N1; V indicates a
statistically significant difference between the Hainan, China group and the Southeast Asia group for sensor N1; Pindicates a statistically significant difference
between the Hainan, China group and the Guangdong/Hong Kong, China group for sensor N8; * indicates a statistically significant difference between the

SDE group and the SFE group for sensor N1; # indicates a statistically significant difference between the SDE group and the SFE group for sensor N§.
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Fig. 4 PCA scatterplot of 36 AEO samples based on
different extraction methods (A) and different origins (B)
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